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The main purpose of this study is to examine the relationship between fertility and female labour force 
participation rate in Malaysia and Selected ASEAN countries namely, Indonesia, Singapore, Thailand, the 
Philippines and Vietnam.  Specifically, female labour force together with other determinants such as 
health expenditure, life expectancy at birth, female self-employed and primary education are used to 
analyze their effects on fertility. Using a panel data for the period of 1995-2009, a fertility model is 
constructed based on the long-run and short-run analysis. Pearson correlation is used to examine the 
degree of linear dependence between variables. Results obtained show that there are positive and 
negative correlation between regression variable in these countries. The highest positive correlation is 
between health expenditure (he) and life expectancy at birth, while a negative correlation is found 
between health expenditure (he) and female self-employed.  The panel unit root test is also employed to 
test for the stationarity of all variables. The results of the panel unit root tests show that all variables are 
non-stationary at level. Next, the panel ARDL tests - pooled mean group (PMG), mean group (MG) and 
dynamic fixed effects (DFE) show that the three variables; life expectancy (le), primary education (ep) 
and labour force participation (lp) are statistically significant in influencing fertility rate in the long run. 
At the same time, female self-employed (se) and health expenditure (he) are also statistically significant 
with lower value of 0.253 and -2,030 respectively. In the short run all variables are statistically significant 
in influencing the fertility rate except the health expenditure.  
 






Many studies have been carried out to analyze the relationship between fertility and female labor force 
participation. Several researchers have recently observed an aggregate reversal in the cross-country 
correlation between the total fertility rate (TFR) and the female labor force participation rate (FLFP) 
among countries. Countries that have the lowest fertility rates are those with relatively low rates of 
female labor force participation. And the other way around, countries with higher fertility rate tend to 
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have relatively high female labor force participation rates. It is observed that the correlation between 
TFR and FLFP across developed countries was negative and strongly significant during the 1970s and up 
to the early 1980s. Conversely, by the late 1980s the correlation had become positive and equally 
significant. As suggested by few researchers such as Ermisch (1989), Rindfuss and Brewster (1996), 
Macunovich (1996), the link between female employment and fertility is weak due to a greater 
availability of market child care and the rising income effect of wages at high levels of female wage.  
The purpose of this study is to analyze the relationship between fertility and female labour force 
participation rate and other determinants such as health expenditure, life expectancy at birth, female 
self-employed and primary education. Specifically, the objectives of the study are; (i) to examine the 
correlation between fertility rate and its determinants in Malaysia and the Selected ASEAN countries, (ii) 
to construct a fertility model by identifying the determinants of fertility based on the long-run and the 
short-run analysis. 
 
2. Literature Review 
 
There is a vast and growing literature analyzing the relationship between female labour force 
participation and fertility. Among others are Cheng (1996), where he used the method-related reasons 
for the U.S. data for the year 1948-93 and found that there was no one-way relationship between 
fertility and female labor force participation. Using time series data on Japan, Cheng (1997) again have 
found that working in the labor market does not prevent women from having more children, but have 
small children at home did not encourage women to go out to work. Study by Engelhardt, Kogel and 
Prskawetz (2001) examined causality and parameter instability in the long-run relation between fertility 
and female employment. This is done by cross national comparison of macro-level time series data. By 
applying error correction model they found causality in both directions. Mishra and Smyth (2004), 
examined the relationship between the female labor force participation rate and the total fertility rate 
for 28 OECD countries using panel unit root, panel cointegration, Granger causality and long-run 
structural estimation. The article finds that there is either unidirectional long-run Granger causality 
running from female labor force participation to the total fertility rate or bidirectional Granger causality 
between the two variables depending on how the female labor force participation rate is measured and 
the time period. Engelhardt et al. (2004) examined the long-run relationship between FLFP and TFR 
within a cointegration and Granger causality framework for France, Italy, Sweden, West Germany and 
the United Kingdom for 1960–1994. These authors found long run bi-directional Granger causality for all 
countries except Sweden. Narayan and Smyth (2006) examined the relationship between fertility rates, 
female labor force participation and infant mortality rates in Australia over the period 1960–2000 and 
found that in the long run both the fertility rate and infant mortality rate Granger cause female labor 
force participation.  
 
3. Methodology 
 3.1 Model Specification  
 
We specify the following equation to estimate the determinants of fertility 
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ln  (1) 
 
where frit  is fertility rate, ithe is health expenditure variables, itep is a education primary, itle  is a life 
expectancy at birth, 
it
se   is a self-employed- female, and 
it
lp  is labour participation rate. i is a cross-







are the coefficient show how much a one unit increase in each individual 
variable will affect the fertility rate in ASEAN-6 countries. 
 
For the empirical application, we follow the broad specification and data sets of World Development 
Indicator (WDI). The variables used are: 
 
Fertility Rate, total (births per woman): Total fertility rate represents the number of children that would 
be born to a woman if she were to live to the end of her childbearing years and bear children in 
accordance with current age-specific fertility rates. 
 
Health Expenditure: Total health expenditure is the sum of public and private health expenditures as a 
ratio of total population. It covers the provision of health services (preventive and curative), family 
planning activities, nutrition activities, and emergency aid designated for health but does not include 
provision of water and sanitation.  Health is a “country subject”, which means that the level and 
allocation of health expenditure are decided at the country level, although the central government 
makes transfers to states that are tied to public health programmes. Anand and Ravallion (1993) find 
that health expenditure raises life expectancy.  
 
Education Primary: Labour force with primary education is the proportion of the labour force that has a 
primary education, as a percentage of the total labor force. It is hypothesized that education has a direct 
effect on fertility through the knowledge, skills, and behaviors imparted through schooling that guide 
childbearing and childcare practice in adulthood The variation in the relationship between women's 
education and fertility at the primary and pre-primary levels suggests the need for further study of the 
factors that affect school attendance and fertility regulation at this important stage in the schooling 
process. 
 
Life Expectancy at Birth: Life expectancy at birth indicates the number of years a newborn infant would 
live if prevailing patterns of mortality at the time of its birth were to stay the same throughout its life. 
 
Self-Employed – Female: Self employed workers are those workers who, working on their own account 
or with one or a few partners or in cooperative, hold the type of jobs defined as a "self-employment 
jobs" (i.e. jobs where the remuneration is directly dependent upon the profits derived from the goods 
and services produced). Self employed workers include three subcategories: employers, own-account 
workers, and members of producers' cooperatives. 
 
Labour Participation Rate (female): Labour force participation rate is the proportion of the population 
ages 15 and older that is economically active: all people who supply labour for the production of goods 
and services during a specified period. 
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3.2 Estimation Method 
Pearson Correlation 
If we have a series of n measurements of X and Y written as xi and yi where i = 1, 2, ..., n, then the 
sample correlation coefficient, can be used to estimate the population Pearson correlation r between X 
and Y. The sample correlation coefficient is written 
 
                                                                               (2) 
where x (fertility) and y (health expenditure, life expectancy at birth, labour participation rate, education 
primary, and self-employed rate) are the sample means of X and Y, sx and sy are the sample standard 
deviations of X and Y.  
This can also be written as: 
                                       (3) 
The Pearson correlation is +1 in the case of a perfect positive (increasing) linear relationship, −1 in the 
case of a perfect decreasing (negative) linear relationship, and some value between −1 and 1 in all other 
cases, indicating the degree of linear dependence between the variables. As it approaches zero there is 
less of a relationship. The closer the coefficient is to either −1 or 1, the stronger the correlation between 
the variables. If the variables are independent, Pearson's correlation coefficient is 0, but the converse is 
not true because the correlation coefficient detects only linear dependencies between two variables. 
(Greene, 2003) 
 
The Panel ARDL Model Estimators 
Most of the researchers used the panel cointegration techniques to test the presence of long-run 
relationship among I(1) variables which is has been motivated by the necessity to find more powerful 
tests then those traditionally used in time series analysis. Panel data analysis needs to take in account 
the time-series dimension and the cross-sectional dimension. It has become conventional to view long-
run parameters as reflecting cointegrating relationships among a set of I(1) variables. While, the 
dynamic panel data literature has begun in many years to focus on panels in which the number of cross-
sectional observations (N) and the number of time-series observations (T) are both large. Pesaran, Shin, 
and Smith (1997, 1999) offered two important new techniques to estimate nonstationary dynamic 
panels in which the parameters are heterogeneous across groups: the mean-group (MG) and pooled 
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mean-group (PMG) estimators. The MG estimator (Pesaran and Smith 1995) relies on estimating N time-
series regressions and averaging the coefficeints, whereas the PMG estimator (Pesaran, Shin, and Smith 
1997, 1999) relies on a combination of pooling and averaging of coefficients. 
We followed Blackburne III and Frank (2007), based on recent advances in the nonstationary panel 
literature, can be justified by three alternative estimators: a traditional fixed effects estimator, the 
mean-group estimator the pooled mean-group estimator which is estimating long-run relationships in 
dynamic heterogeneous panels. In order to analyze the dynamic panel data, first, there are only a few 
tests of cointegration in a panel data context, while it is also well known that tests of order of 
integration in panel data do not reliably distinguish between series that contain a unit root and those 
that are stationary with a “near-unit root”. Second, long-run parameters may be consistently estimated 
using the traditional autoregressive distributed lag (ARDL) approach (Pesaran and Shin, 1998). 
Moreover, as Pesaran, Shin and Smith (1999) have shown, this approach yields consistent and 
asymptotically normal estimates of the long-run coefficients irrespective of whether the underlying 
regressors are I(1) or I(0).  
Therefore, our estimates were obtained using two recently developed methods for the statistical 
analysis of dynamic panel data: the Mean Group (MG) and the Pooled Mean Group (PMG) estimation. 
MG estimation derives the long-run parameters for the panel from an average of the long-run 
parameters from ARDL models for individual countries (Pesaran and Smith, 1995). For example, if the 
ARDL is the following 
 
For country i, where i = 1… N, then the long-run parameter for country i is  
 
and the MG estimator for the whole panel will be given by 
 
It can be shown that MG estimation with sufficiently high lag orders yields super-consistent estimators 
of the long-run parameters even when the regressors are I(1) (Pesaran, Shin and Smith, 1999).  
The PMG method of estimation, introduced by Pesaran, Shin and Smith (1999) occupies an intermediate 
position between the MG method, in which both the slopes and the intercepts are allowed to differ 
across country, and the standard fixed effects method, in which the slopes are fixed and the intercepts 
are allowed to vary. In PMG estimation, only the long-run coefficients are constrained to be the same 
across countries, while the short-run coefficients are allowed to vary.  
Setting this out more precisely, the unrestricted specification for the ARDL system of equations for 
t=1,2,…T time periods and i=1,2,…N countries for the dependent variable y is 
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where the number of groups i = 1, 2, ….., N; the number of periods t = 1, 2,…… T; Xit is a k x 1 vector of 
explanatory variables; δit  are the k x 1 coefficient vectors; ij are scalars; and ui is the group-specific 
effect. T must be large enough such that the model can be fitted for each group separately. Time trends 
and other fixed regressors may be included.  
where xij is the (k´1) vector of explanatory variables for group i and mi represents the fixed effects. In 
principle the panel can be unbalanced and m and n may vary across countries. This model can be re-
parameterised as a VECM system 
 
 
where βi s are the long-run parameters and i s are the error correction parameters. The pooled group 
restriction is that the elements of β are common across countries, so that 
 
All the dynamics and the ECM terms are free to vary. Estimation of this model is by maximum likelihood. 
Again it is proved that under some regularity assumptions, the parameter estimates of this model are 
consistent and asymptotically normal for both stationary and non-stationary I(1) regressors. Both MG 
and PMG estimations require selecting the appropriate lag length for the individual country equations. 
This selection was made using the Schwarz Bayesian Criterion. 
 
4. EMPIRICAL RESULTS 
 
4.1 Pearson Correlation 
In measuring the relationship of intersection between two variables, a correlation is a number between 
-1 and +1. A positive value for the correlation means that the two intersection variables are moving in 
the same direction and a negative value for the correlation implies that either one of the two 
intersection variable are moving in different way. A (0) correlation means that the variables are moving 
randomly and (+/- 1) correlation means the two intersection variable have a perfect relationship. We 
would not know which variable cause which, but we would know that the two variables are associated 
with each other. Table 1 presents the correlation results for all the six (6) countries. 
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Table 1: Pearson Correlation for ASEAN-6 
 
 Fr He Ep le se lp 
 
fr 
 1.0000 -0.4976  0.3663 -0.6768  0.2033 -0.5811 
 
he 
-0.4976  1.0000  0.1407  0.8889 -0.8123 -0.1206 
 
ep 
 0.3663  0.1407  1.0000 -0.1207 -0.2319 -0.6468 
 
le 
-0.6768  0.8889 -0.1207  1.0000 -0.5894  0.3149 
 
se 
 0.2033 -0.8123 -0.2319 -0.5894  1.0000  0.4076 
 
lp 
-0.5811 -0.1206 -0.6468  0.3149  0.4076  1.0000 
 
There is a positive and negative correlation between regression variable in ASEAN countries but none of 
them have a strong correlation. The highest correlation is between health expenditure (he) and life 
expectancy at birth (le) with r
2
 = 79.01% or r = 0.8889. It is a positive correlation.  Then followed by the 
negative correlation between health expenditure (he) and self-employed - female (se) with r = -0.8123 
which is equal to r
2
 = 65.98%. The rest of variables have a weak relationship.  
 
The following discussion focuses on each individual countries starting with Indonesia, and followed by 
Malaysia, the Philippines, Singapore, Thailand and Vietnam. 
  
Table 2: Pearson Correlation for Indonesia 
 
 fr_indo ep_indo he_indo le_indo lp_indo se_indo 
fr_indo  1.0000 -0.0945 -0.9335 -0.9967  0.1859 -0.6663 
ep_indo -0.0945  1.0000  0.0249  0.0727 -0.8528  0.6888 
he_indo -0.9335  0.0249  1.0000  0.9492 -0.0536  0.4797 
le_indo -0.9967  0.0727  0.9492  1.0000 -0.1575  0.6278 
lp_indo  0.1859 -0.8528 -0.0536 -0.1575  1.0000 -0.6636 
se_indo -0.6663  0.6888  0.4797  0.6278 -0.6636  1.0000 
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In Indonesia, there is also a strong correlation between variables. The fertility rate (fr) have a strong 
negative correlation with life expectancy rate (le) at r = -0. 9967 or r
2
 = 99.34%. The fertility rate (fr) also 
have a negative correlation with health expenditure at r = -0.9335 or r
2
 = 87.14%. Education primary (ep) 
has a negative correlation with labour participation rate (lp) at r = -0.8528 or r
2
 = 72.73%. Health 
expenditure (he) has a positive correlation with life expectancy at birth (le) at r = 0.9492 or r
2
 = 90.09%.  
 
Table 3 presents the results for Malaysia where the correlation between variable in Malaysia shows a 
different story. 
 
Table 3: Pearson Correlation for Malaysia 
 
 fr_mal ep_mal he_mal le_mal lp_mal se_mal 
fr_mal  1.0000 -0.1830 -0.9814 -0.9992 -0.8225  0.9033 
ep_mal -0.1830  1.0000  0.2498  0.1754  0.3779 -0.1161 
he_mal -0.9813  0.2497  1.0000  0.9779  0.8205 -0.8584 
le_mal -0.9992  0.1753  0.9779  1.0000  0.8260 -0.9059 
lp_mal -0.8225  0.3779  0.8204  0.8260  1.0000 -0.8716 
se_mal  0.9033 -0.1161 -0.8583 -0.9059 -0.8716  1.0000 
 
The fertility rate (fe) strongly negatively correlated with life expectancy at birth (le) with r = -0.9992 or r
2
 
= 99.84%. Followed by the strongly negative correlation between fertility rate (fr) and health 
expenditure (he) at r = -0.9813 or r
2
 = 96.29%. There are also positive correlation between fertility rate 
(fr) and self-employed - female (se) at r = 0.9033 or r
2
 = 81.59%. The fertility rate (fr) also has a negative 
correlation with labour participation rate (lp) at r = -0.8225 or r
2
 = 67.65%.  
 
The health expenditure (he) also have a strong positive correlation with life expectancy at birth (le) at r = 
0.97789 or r
2
 = 95.62%. The health expenditure (he) also has a negative correlation with self-employed - 
female (se) at r = 0.8583 or r
2
 = 73.67%. not only that, but health expenditure (he) also has a positive 
correlation with labour participation rate (lp) at r = 0.8204 or r
2
 = 67.31%. There is also a strongly 
negative correlation between life expectancy at birth (le) and self-employed - female (se) at r = -0.9059 
or r
2
 = 90.59%. The life expectancy at birth (le) is positively correlated with labour participation rate (lp) 
ar r = 0.8260 or r
2
 = 68.22%. There is a negative correlation between labour participation rate (lp) and 
self-employed - female (se) at r = -0.8716 or r
2
 = 75.97%. There are correlations between other variables 
in Malaysia but the percentage is low or the correlation is very weak.   
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Table 4 shows the Pearson results for Philippines. It is shown here that fertility rate (fr) has a strong 
negative correlation with life expectancy at birth (le) at r = -0.9861 or r
2
 = 97.24% and health 
expenditure (he) at r = -0.9694 or r
2
 = 93.97 %. Well, health expenditure (he) has a positive correlation 
with life expectancy at birth (le) at r = 0.9303 or r
2
 = 86.555.  
 
Table 4: Pearson Correlation for Philippines 
 
 fr_phi ep_phi he_phi le_phi lp_phi se_phi 
fr_phi  1.0000 -0.2278 -0.9694 -0.9861 -0.5838  0.2465 
ep_phi -0.2278  1.0000  0.1402  0.3644  0.4050  0.7038 
he_phi -0.9694  0.1402  1.0000  0.9303  0.4079 -0.3907 
le_phi -0.9861  0.3644  0.9303  1.0000  0.6585 -0.1178 
lp_phi -0.5838  0.4050  0.4079  0.6585  1.0000  0.3976 
se_phi  0.2465  0.7038 -0.3907 -0.1178  0.3976  1.0000 
 
Table 5 shows the results for Singapore. Even though Singapore didn’t show any causality between 
fertility rate (fr) and independent variables in Granger Causality Test but there is a correlation between 
fertility rate (fr) and some of the independent variables.  
 
The fertility rate (fr) has a negative correlation with labour participation rate (lp) at r = -0.9360 or r
2
 = 
87.61%, life expectancy at birth (le) at r = -0.9256 or r
2
 = 85.67%, health expenditure (he) at r = -0.8839 
or r
2
 = 78.13% and education primary (ep) at r = -0.8349 or r
2
 = 69.71%. The health expenditure (he) has 
a strong positive correlation with life expectancy at birth (le) at r = 0.9836 or r
2
 = 96.75% and a positive 
correlation with labour participation rate (lp) at r = 0.8824 or r
2
 = 77.86%. Labor participation rate (lp) 
shows a positive correlation with life expectancy at birth (le) at r = 0.9073 or r
2
 = 82.32%.  
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Table 5: Pearson Correlation for Singapore 
 
 fr_sin ep_sin he_sin le_sin lp_sin se_sin 
fr_sin  1.0000 -0.8349 -0.8839 -0.9256 -0.9360 -0.4667 
ep_sin -0.8349  1.0000 -0.6636 -0.9319  0.4145 -0.8048 
he_sin -0.8839  0.6888  1.0000  0.9836  0.8824  0.6327 
le_sin -0.9256  0.4797  0.9836  1.0000  0.9073  0.5635 
lp_sin -0.9360  0.6278  0.8824  0.9073  1.0000  0.3377 
se_sin -0.4667 -0.6636  0.6327  0.5635  0.3377  1.0000 
 
By referring to Table 6, the fertility rate (fr) in Thailand has a strong positive correlation with self-
employed – female (se) at r = 0.9688 or r
2
 = 93.86% and a strong negative correlation with life 
expectancy at birth (le) at r = -0.9551 or r
2
 = 91.22%. The health expenditure (he) has a positive 
correlation with life expectancy at birth (le) at r = 0.9146 or r
2
 = 83.65%. There is a negative correlation 
between life expectancy at birth (le) and self-employed – female (se) at r = -0.9394 or r
2
 = 88.25%.    
 
Table 6: Pearson Correlation for Thailand 
 
 fr_thai ep_thai he_thai le_thai lp_thai se_thai 
fr_thai  1.0000 -0.6823 -0.7787 -0.9551 -0.5791  0.9688 
ep_thai  -0.6823  1.0000  -0.6801 0.9543 -0.7129  -0.8563 
he_thai -0.7787  0.1610  1.0000  0.9146  0.2931 -0.7783 
le_thai -0.9551 -0.3715  0.9146  1.0000  0.4075 -0.9394 
lp_thai -0.5791  0.2129  0.2931  0.4075  1.0000 -0.5104 
se_thai  0.9688 -0.0809 -0.7783 -0.9394 -0.5104  1.0000 
 
Table 7 shows the results for Vietnam. Vietnam has a strong positive correlation between health 
expenditure (he) and life expectancy at birth (le) at r = 0.9543 or r
2
 = 91.07%. There is a negative 
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correlation between variable in Vietnam in which the fertility rate (fr) and the life expectancy at birth 
(le) has a negative correlation at r = -0.9161 and r
2
 = 83.92%.  
 
Table 7: Pearson Correlation for Vietnam 
 
 fr_vie ep_vie he_vie le_vie lp_vie se_vie 
fr_vie  1.0000 -0.2934 -0.7792 -0.9161  0.6976  0.4264 
ep_vie -0.2934  1.0000  0.1610  0.2129 -0.3715 -0.0809 
he_vie -0.7792  0.1610  1.0000  0.9543 -0.6801 -0.0236 
le_vie -0.9161  0.2129  0.9543  1.0000 -0.7129 -0.2563 
lp_vie  0.6976 -0.3715 -0.6801 -0.7129  1.0000  0.1256 
se_vie  0.4264 -0.0809 -0.0236 -0.2563  0.1256  1.0000 
   
4.2 Results of the Panel Unit Root Test 
In order to determine the presence of a unit root in a panel data setting and to confirm the results from 
the individual unit root of the ADF tests, we used the panel unit test based on Levin et al. (2002) and Im 
et al. (1997) procedure (LLC and IPS respectively) on the panel data. The LLC and the IPS tests are 
constructed such that the null hypothesis tested including all the series in the panel, containing a unit 
root against the alternative that none of the series contain a unit root. Therefore although the test 
allows for heterogeneity in the panel, for example in lag order or the exact value for the autoregressive 
parameter, all the series must share the same stationarity properties.   
 
Table 8 presents the results of the LLC and the IPS panel unit root tests at the level indicating that all 
variables are I(0) in the constant of the panel unit root regression. These results clearly showed that the 
null hypothesis of a panel unit root in the level of the series cannot be rejected at various lag lengths. 
We assumed that there was no time trend. Therefore, we tested for stationarity allowing for a constant 
plus time trend. In the absence of a constant plus time trend, again we found that the null hypothesis of 
having panel unit root was generally rejected in all series at level form.   
  
We concluded that most of the variables are non-stationary in with and without time trend 
specifications at level by applying the LLC and the IPS tests which are also applied for heterogeneous 
panel to test the series for the presence of a unit root. The results of the panel unit root tests confirmed 
that the variables are non-stationary at level.  
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Table 8: The panel Unit Root Test for I(0) and I(1) 
 LLC IPS 







































































































































Note: ***, **, * indicates rejection of the null hypothesis of no-cointegration at 1%, 5%, and 10% level 
of significance. 
4.3 The Panel ARDL Model Tests 
The estimation results from the PMG, MG and DFE estimations are presented in Table 9. According to 
the PMG estimates in long-run period, high fertility rate is observed among selected six ASEAN 
countries. This shows that life expectancy at birth (le) tends to decrease fertility rate by 45 percent.  
Fertility rate response to education primary (ep) and labour participation rate (lp), however, the lowest 
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The health expenditure (he) variable has a negative sign and the estimated coefficient is statistically 
significant but lower than life expectancy at birth (le), education primary (ep) and labour participation 
rate (lp). This result implies that an increase in the health expenditure (he) resulting to a decline of 
fertility rate by 2.5%.  On the other hand, self-employed (se) variable has a positive and statistically 
significant. The result implies that an increase in the self-employed (se) resulting to increase of fertility 
rate by 20%.    
 
In short-run period, we found that all the explanatory variables coefficients in general are statistically 
significant and affect to the fertility rate except the health expenditure (he) variable. Overall in our study 
context, the PMG estimation allows for heterogeneous short-run dynamics and common long-run 
fertility rate and explanatory variables elasticities. The default results of the PMG option include the 
long-run parameter estimates and the averaged short-run parameter estimates. In the output, the 
estimated long-run and short-run explanatory variables elasticities is signifficantly negative, as expected. 
 
The MG estimator confirms the results of the PMG estimator, also if the magnitude of effects is 
different. Therefore, as presented in Table 10 the results show that for the health expenditure (he) and 
the self-employed, female (se) variables are not significant to fertility rate for all ASEAN-6 countries. 
However, we found that life expectancy at birth; female (le) is negatively related to fertility rate in the 
long-run for ASEAN-6. The expected coefficient of life expectancy is -2.313 and statistically significant at 
the 1 percent levels, means that 1 percent increase in life expectancy will decrease fertility rate by 23.13 
percent. The results also show that the education primary (ep) has the expected coefficient of -0.810 
and statistically significant at 1 percent level. Means 1 percent increase in education primary (ep) will 
decrease fertility rate by 8.10 percent. While, labor participation rate, female (lp) is negatively related to 
fertility rate (expected coefficient is -2.403) and statistically significant at the 1 percent level in the long-
run for ASEAN-6.  Means 1 percent increase in labor participation rate, female will decrease fertility rate 
by 24.03 percent. In short-run period, we found that some of the explanatory variables coefficients in 
general are statistically significant and affect to the fertility rate except the health expenditure (he) 
variable and the self-employed, female (se). 
 
On the other side we have the dynamic fixed–effect estimator (DFE), which is a traditional pooled 
estimation. This estimator allows only the intercept to differ across individuals while the other 
parameters and error variances are constrained to be the same. The DFE estimations show that only 
three explanatory variables have statistically significant affect to fertility rate which is the self-employed, 
female (se), education primary (ep) and labour participation rate, female (lp). The result shows that the 
education primary (ep) has the expected coefficient is -4.931 and statistically significant at 1 percent 
level which is the higher expected coefficient compare with the labour participaqtion rate, female (lp) 
and self-employed, female (se).  Means 1 percent increase in education primary (ep) will decrease 
fertility rate by 49.31 percent. While, labour participation rate, female (lp) is negatively related to 
fertility rate (expected coefficient is -1.914) and statistically significant at the 5 percent level in the long-
run for ASEAN-6.  Means 1 percent increase in labour participation rate, female will decrease fertility 
rate by 19.14 percent. The expected coefficient of self-employed, female (se) is -0.266 and statistically 
significant at the 5 percent levels, means that 1 percent increase in self-employed will decrease fertility 
rate by 2.66 percent. In short-run period, we found that some of the explanatory variables coefficients 
in general are statistically significant and affect to the fertility rate except the health expenditure (he) 
and the life expectancy at birth; female (le) variables.  
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Overall, the results obtained from the ARDL specifications are highly consistent to the ones derived from 
the more traditional methods. The test of difference in PMG and MG estimations/models is performed 
with the familiar Hausman test. The calculated Hausman statistic is 43.70 and is distributed X 
2.  
Here we 
conclude that the PMG estimator, the efficient estimator under the null hypothesis, is preferred. 
Table 9: Pooled Mean Group, Mean Group and Dynamic Fixed Effect Estimates 
(Dependent Variable: ) 
 
 PMG Estimates MG Estimates DFE Estimates 
 Coef. t-ratio p-val. Coef. t-ratio p-val. Coef. t-ratio p-val. 
Long-run         
 -0.253*** -6.35 0.000 0.216 0.96 0.338 0.004 0.25 0.804 
 -4.534*** -5.08 0.000 -2.313*** -3.72 0.000 -2.877 -1.18 0.236 
 2.030*** 10.05 0.000 1.154 1.09 0.274 -0.266** -2.60 0.009 
 -4.221*** -10.41 0.000 -0.810*** -3.61 0.000 -4.931*** -5.07 0.000 
 -3.273*** -10.73 0.000 -2.403*** -4.38 0.000 -1.914** -2.97 0.003 




p.value: 0.000  h: 35.36 p.value: 0.000 
Short-run         
constant 12.111*** 3.69 0.000 -1.948 -0.14 0.892 5.402** 1.98 0.047 
 0.0197 0.78 0.437 -0.052 -1.06 0.290 -0.009 -0.38 0.706 
 7.611** 2.47 0.037 19.574* 1.77 0.077 4.496 0.35 0.724 
 -1.028** -2.38 0.041 -0.012 -0.26 0.796 0.381*** 5.38 0.000 
 2.013* 2.10 0.062 -2.075** -2.05 0.024 0.154*** 3.22 0.000 
 -2.252*** -3.68 0.000 1.537** 2.02 0.039 0.072* 1.92 0.067 
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Error Correction Coefficients 
ECT -0.211*** -3.26 0.000 -0.252*** -3.56 0.000 -0.135** -2.04 0.041 
Note: ***, **, * indicates rejection of the null hypothesis of no-cointegration at 1%, 5%, and 10% level 
of significance. 
 
4.4 The Estimation of the ECM 
The estimated parameters of various ECMs for PMG estimation, MG estimation and Dynamic Fixed 
Effect (DFE) estimation are presented in Table 9. The ECM of PMG estimation shows the speed of 
adjustment is negative, like it was expected to be, and it is not too much high. The size of the coefficient 
of the error correction term (-0.211) suggests a relatively low speed of adjustment from the short run 
deviation to the long run equilibrium fertility rate. More precisely, it indicates that around 21 percent of 
the deviation from long run fertility rate is corrected every year. This implies that the model does not 
return immediately to its equilibrium after a shock that push the model away from the equilibrium. 
While, we found that the size of the coefficient of the error correction term in MG estimation (-0.252) 
suggests a relatively low speed of adjustment from the short run deviation to the long run equilibrium 
fertility rate but it is higher than the size of the coefficient of PMG. It indicates that around 25 percent of 
the deviation from long run fertility rate is corrected every year.  
 
The speed of the adjustment from the deviation in the long-run relationship between fertility rate and 
other determinants is slower in the DFE estimation (−0.135) relative to the MG estimation and PMG 
estimation. This means that the speed of adjustment of DFE to temporary fertility rate shocks is slower 
in the DFE as compared to the MG and PMG estimations. It indicates that around 13 percent of the 




Before the panel ARDL test is performed, all series are tested for the presence of a unit root. Results 
from the unit panel root tests indicate that all variables are non-stationarity at level. Based on the PMG, 
MG and DFE (the panel ARDL) tests show that the three variables; life expectancy (le), education primary 
(ep) and labour force participation (lp) are statistically significant in influencing fertility rate in the long 
run. Meanwhile the self-employed female (se) and health expenditure (he) also are statistically 
significant with lower value of 0.253 and -2,030 respectively. In the short run all variables are also 
statistically significant and affect the fertility rate except the health expenditure. Results from the PMG 
estimators are confirmed by the MG estimator with health expenditure (he) and self-employed-female 
(se) being insignificant to fertility rate.  
 
The traditional pooled estimation which is the dynamic fixed-effect (DFE) estimator is also used in which 
it allows only the intercept to differ across individuals while other parameters and error variances are 
fixed to be the same. Results obtained indicate that only three variables; self-employed-female (se), 
321 
4TH INTERNATIONAL CONFERENCE ON BUSINESS AND ECONOMIC 
RESEARCH (4TH ICBER 2013) PROCEEDING 
04 - 05 MARCH 2013. GOLDEN FLOWER HOTEL, BANDUNG, INDONESIA 
ISBN: 978-967-5705-10-6. WEBSITE: www.internationalconference.com.my 
 
 
education primary (ep) and labour force participation (lp) are statistically significant. Meanwhile for the 
short run all variables are statistically significant except for the health expenditure (he) and life 
expectancy (le). 
  
Comparing the three estimates, namely PMG, MG and DFE, the PMG estimator is chosen as a fertility 
model since the joint Hausman test with the value of h:43.70; and p value: 0.0000 is statistically 
significant and it is the best among the three estimates. Based on the PMG estimates, we can specify the 
fertility model in the long run and short run as follows: 
The long-run fertility model: 
FrLR  =  - 0.253heit - 4.534 leit + 2.030seit – 4.221epit – 3.273 lpit 
 
The short-run fertility model: 
FrSR  =  12.111 + 7.611 leit-1 – 1.028 seit-1 + 2.013 epit-1 – 2.252 lpit-1  
The coefficient of ECM for the PMG estimator is -0.211. The error correction term with an adjustment 
coefficient of -0.211, indicates that in the case we are off the long-run fertility, overall fertility adjusts to 
its long-run equilibrium level with about 21 percent of the adjustment taking place within the first year. 
As can be seen in Table 5.11, the coefficient of ECM for the MG estimator is -0.252, indicating that the 
fertility adjusts to its long-run equilibrium level with about 25 percent. With compare to the DFE 
estimator, the coefficient of ECM is -0.135 indicating that the speed of adjustment to temporary fertility 
rate shocks is lower than both the PMG and MG estimations.  
 
From results obtained it can be used as guidance for policymakers in making their decision regarding 
fertility in all countries involved. For the six ASEAN countries as whole, variables such as health 
expenditure, life expectancy, primary education and female labour force participation are negatively 
related to fertility in the long run while female self employed is positively related. However, in the short 
run all the four variables; life expectancy, primary education, female labour force participation and self 
employed are also statistically significant with different signs except for labour force participation while 
the health expenditure is insignificant. The long run and short run estimations are not consistent in 
terms of their signs may be because of the short data analysis involved, however female labour force 
participation is relevant and we can conclude that female labour force participation has an impact on 
the fertility rate both in the long run and short run. Therefore to reduce fertility in most of the countries, 
policymakers can promote more job opportunities for women. For the case of Malaysia, there are only 
46.4% of women aged 15-64 in the workforce, which it is relatively low in comparison to neighbouring 
countries such as Thailand (70.0%), Singapore (60.2%) and Indonesia (51.8%). However, as stated in the 
Tenth Malaysian Plan, the reformation of the labour market will include an increase of female labour 
force from 46 per cent in 2010 to 55 per cent in 2015.  
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